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Abstract 
This paper will show the results of research PM in construction industry of Bosnia and Herzegovina. The project management 
in B&H is not accepted and acknowledged widely within this industry, primarily due to the current legal regulations. 
Construction companies in B&H are not at an enviable stage of project management in both building and civil engineering 
sectors. The research results point *out that there is a noticeable difference in human interaction and the application of project 
management techniques, depending on the company. Without increasing the involvement and the implementation of 
programmed computer software for this purpose, PM cannot be present in B&H. 
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1. Introduction 
The realization of modern developmental, investment, information, military, and other projects are 
characterized by high complexity, huge costs and a large number of participants in the implementation. All these 
components require that within each project there is a rational coordination of all resources and coordination of the 
performance of certain activities, so that the project would be implemented in the most efficient manner. With the 
beginning of the 1960s of the last century, companies and other organizations perceived the advantages of 
organizing work and assignments, and the critical need for communication and integration of work across multiple 
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departments and professions. (Jovanoviü, 2010) 
Project management, as a discipline, was developed from several fields of application including civil 
construction, engineering, and heavy defense activity. Henry Gannt, famous by his Gantograme, was the founder 
of planning and control, while Henry Fayol was the founder of prediction and planning, organization, delegation, 
co-ordination and control  (Stevens, 2002; Morgen, 2003;  Morris et al. 2006). Both Gantt and Fayol were students 
of Frederick Winslow Taylor's theories of scientific management. His work is the forerunner to modern project 
management tools including work breakdown structure (WBS) and resource allocation. Although these concepts 
were established long ago, they have maintained their key functions in project management and are still present in 
all the PM methods are used today. The modern project management as known today was conceived in 1950s in 
the USA by the Ministry of Defense who applied the PM for development of the complex military systems 
(http://www.vggs.) 
In the beginning, the project management was imposed from the need to standardize the processes and it 
included clear goals, so that teams that would undertake tasks which could create reliable plans. 
The two popular tools for planning which have marked the beginning of the PM development are also a method 
of critical chain and PERT method that have spread into civil engineering as a method for the activity-planning. 
Construction industry, as a project-oriented industry, represents an important sector in any economy development 
and the society in whole. As such, it is also the driving force of development of a wide range of economic activities 
(Thomsett, 2001). 
A failure to complete work within the anticipated deadline is consistently present in the construction sector to a 
higher or lesser extent. There is currently a strong presence of failure to comply with standards in construction 
industry in the market today, in respect to the following: quality and expertise of the work-force, construction 
materials,  wok experience, references for completion of certain trades and other related issues which leads to 
unsuccessful overall results. Beside the main factors such as lack of project management, there are various other 
economic and demographic factors that have influenced to some extent the current unfavorable situation of the 
civil engineering sector (Morris et al. 2006) 
This paper  will present and discuss results of study researches understanding and application of project 
management in construction industry in B&H is required in order to establish a systematic approach for applying 
standardized project management. The collected information will then be presented in a characteristic phase model 
for PM, and tasted in case study of one construction company in B&H. 
2. Definition of project and project management 
According to Ĉuranoviü ''Project is any Endeavour regardless of its size, design complexity, cost involved, time 
or place it's being undertaken '' (Ĉuranoviü, 2005). In conclusion, for the purpose of this research, project is an 
Endeavour or a defined task, which represents certain unit in its entirety or clearly divided part of that unit. 
Furthermore, project as an Endeavour is clearly targeted. It represents certain process and demands organization 
to accomplish the pre-set task and to meet the intended goal, while exposed to a certain risk. 
Projects with a goal to build and equip a construction object are investment or construction projects. In day-to-
day practice, it has been widely accepted that project is any human endeavor to accomplish certain goals. In 
addition, that project is composed of chain of activities completed in a pre-defined sequence. 
The International Organization for Standardization (ISO) defines project as a single process consisting of set of 
coordinated and controlled activities with pre-detirmened start and end, in order to accomplish a certain goal 
driven by the specific need, whithin the environment consistent of limited time, expenses and resources. (Nokes, 
Major et al., 2003; ISO) 
The International Project Management Association (IPMA) defines  the project as an endeavour of limited time 
and expensies in order to produce the preciesely defined set of products in accordance to the tageted goals, 
recognized quality standard and the market demand.(IPMA, 2006; www.vggs.rs ) 
PMI defines the project as temporary in that it has a defined beginning and end in time, and therefore defined 
scope and resources. And a project is unique in that it is not a routine operation, but a specific set of operations 
694   Žanesa Ljevo and Mladen Vukomanović /  Procedia - Social and Behavioral Sciences  119 ( 2014 )  692 – 701 
designed to accomplish a singular goal. So a project team often includes people who don’t usually work together – 
sometimes from different organizations and across multiple geographies. (PMI, 2003.) 
The Manhattan Project (development of atomic bomb) is believed by majority of researchers to be the first 
project where the modern project management concepts were applied. This three-year-long project, which coasted 
2 billion dollars (valued in 1946), had independent project and technology leaders. To ensure the project's success, 
the USA government introduces detailed reports regarding the expenses incurred and progress made. Upon a 
successful metrology application, DuPont in 1957 developed the Critical Path Method. Simultaneously, the 
Program Evaluation and Review Technique (PERT) technology was developed on the Polaris project for long-
range missile. Soon after, in 1962, the PERT/Cost method was developed in order to cover for the project 
expenses, and Work Breakdown Structure WBS 0 was established. (Malcom et al., 1959; Miloševiü, 2003) 
However, the rue beginnings of project management history reach much further back in history. For an instance, 
Henry Gantt created the Gantt chart back in 1917- offering a simplified overview of the project activities. Stone & 
Webster, company for testing electrical installation and consulting, was the first company to introduce functions of 
project engineer. Today, the two most prominent international associations for project management define the 
project management process as follows: 
IPMA defines project management as planning, organization, monitoring and control of all the project aspects, 
including the motivation of everyone involved  to accomplish the project goal though a secure path, within the pre-
arranged time, expense and performance criteria’s. (IPMA, 2006) 
PMI defines project management as application of knowledge, skill, techniques to execute projects effectively 
and efficiently. Project management therefore represents as balance between the project goals, it is plan and 
resources available. One of the analysis of the typical 0project phase is: initializing, planning and designing, 
execution, monitoring and control, and finally the project closure.  (PMI, 2003) 
A the beginning of project management development, in early 60’ of last century, companies and other 
organizations noticed the significant advantages of work and task organization, as well as the critical for 
communication and work integration through various sectors of the profession. (www.projektura.org ) 
Turner describes project management as a way of managing and controlling the expenditure of resources 
granted to a temporary organization, in order to provide benefits required by the owner. (Turner, 2006.)
3. Research methodology 
The first step in the research was a review of the available literature, and its collection, research, selection and 
analysis. The overview of the current situation regarding practice in construction companies was executed through 
the conducted interviews, surveys, and direct observation and collection of experiences regarding practice when in 
construction companies. (Creswell, 2003). 
Sending questionnaires that contained thirteen closed questions was carried out in the period from December 
2010 to May 2011. These questionnaires were sent to the e-mail addresses of construction companies that were 
randomly selected (their e-mail addresses were available), and the only requirement was that they had to be 
involved in building construction. 
The interviewing process was conducted in twelve construction companies, and the interview consisted of 
thirteen basic questions. The persons who were interviewed were persons who were directly involved in the 
projects which these construction companies are implementing or have already implemented. 
After the results from the surveys and interviews have been conducted and analyzed, there was a new analysis 
and there were drawn certain conclusions. A phase project management model was made (from the answers in the 
interviews), which has emerged as a result of the research of civil engineering in B&H, and the model was tested 
on a concrete construction company. 
4. Research question 
The research was performed (18 companies of various sizes) in Ireland, Sweden, Austria and Romania which 
shows whether the small and medium-sized companies have adopted the practice of project management and 
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whether they work according to them, do to only big companies follow this method. This research was conducted 
in smaller countries and countries in transition on purpose, because in these countries there is a significant impact 
of small and medium enterprises on the overall economy. The results show that depending on the size of the 
company there is a difference in the relationship between people and the way in which project management is 
applied. The research showed that depending on the size of the company there can exist multiple levels of 
management. The conclusion of this research was that regardless of the size of the company, project management 
is used to manage operations, and where it is not used at all, it is because this topic does not interest the owner of 
the company. Without the support of the top of management, project management will not be adopted. For them, 
project management does not represent anything or very little, which results in deficiencies in the project.(Turner 
et al., 2010) 
Research in Switzerland and Germany has shown that the norms and standards of project management are 
rarely put to use (less than 50% of respondents use norms and standards) and when they are used they are usually 
changed and adapted to the situation. Expected primary benefits of the usage of standards according to the 
respondents are better communication in projects and better quality of the process. However, it is often impossible 
to achieve the expected benefits. Standards for project management are mainly used to harmonize the terminology. 
(Ahlemann, et al., 2009). 
The following conclusions were made tough the research conducted in Grait Britain. Regarding project 
completion:64,4 % of projects is completed by the due-date, 35,6 % of projects are completed within 1 to 12-
month after predicted due-date, Regarding project expenses: 74,8 % project are completed within the pre-
calculated budget, 25,2 % projects cost higher than predicted. Regarding project imperfections: 1 % of projects 
encountered difficulties that resulted in project discontinuation, 16,7% of project encountered difficulties medium 
70,6 % of project encountered moderate difficulties, 11,8 %  of projects were completed without difficulties and 
imperfections. (Meng, 2012) 
Due to the facts stated above, here are the derived hypotheses: 
H1: Depending on the size of the construction company, there is a different approach to project management, 
which results in failure of meeting deadlines, costs, and deficiencies in the implementation of the project. 
H2: Construction companies, depending on their size, have a different approach to managing projects through 
the various stages of the life cycle of the project. 
5. Research question 
5.1. Survey sample 
The questionnaire was sent to 50 e-mail addresses of construction companies, and subsequently to 10 more. In 
the first month and a half, there were 18 subjects who responded, and after re-submitting the questionnaire there 
were 17 more respondents who completed the questionnaire. After sending the questionnaires for the third time, 
there were 6 people who filled it out. Thus, 43.9% of respondents answered to the first survey which was sent, and 
after sending the same e-mail to those people who did not respond in the first round, there was a 41.4% of answers. 
In the third round there was a number of 24.7% of people who answered the questionnaire. The total was 68.3% of 
persons who answered the questionnaire. The majority of the surveyed construction companies were privately 
owned by 95%, which was expected regarding the very structure of the economy in B&H. In the end, the research 
was conducted on a sample of 15 small construction companies or 36.5%, 17 medium-sized construction 
companies, i.e. 41.5% and 9 large construction companies, i.e. 22.0%. (This was based on three criteria: the 
number of employees, the state expressed in the assets and the revenue in the twelve months prior to the 
preparation of the balance. This was conducted in such a way where two out of three criteria had to be met.) 
(Šunjiü et al., 2010;  www.fmrpo.gov.ba)
Interviews conducted in 12 construction companies in Bosnia and Herzegovina. They primarily focus on 
managers and civil engineers who are responsible for project. Those individuals were mainly in charge as heads of 
project bureau in the architectural companies, three of which were in a position of technical director. Two of the 
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companies included in the research were architect and construction companies (project design, project performance 
and supervision) (figure 1). 
Figure 1   Illustration of companies included in the interviews, as per their size 
5.2. Questionnaire survey 
The questionnaire contained questions which aimed to collect some data, such as the following: 
• Whether construction companies, depending on their size, know, or use and apply different methods, 
techniques and tools for project management, (Turner et al., 2010) 
• Whether the construction companies use ISO standards or other norms and standards, depending on their 
size, (Sun, 2000; Boiral, 2011) 
• Does the size of the company affect the cost overruns, schedule and shortcomings in the implementation of 
projects, 
• Whether the companies use software programs to monitor and manage projects 
• Whether the usage of methods, tools and techniques of project management in construction companies 
influences cost overruns, schedule and shortcomings in the implementation of projects. 
Construction companies, depending on their size, use a variety of methods, techniques and tools for project 
management. Thus, small companies know, or use and apply Gantt diagram for 90%, while medium (68.4%) and 
large firms (84.3%) know or use OBS, WBS, network planning, Gantt diagram, while 10% of large companies are 
familiar with the Ishikawa diagram. 
More than 1 million organisations around the world are certified ISO 9001 and ISO 14001, these standards being 
based on very similar management practices. (Boiral, 2011) Construction companies that have less than 10 
employees do not have certificates of ISO standards, while others have certificates of ISO 9001 and other 
standards. These standards are applied by 5% of the respondents (figure 2). 
35%
60%
5%
I do not use ISO 9001 or
other standards
I use ISO 9001
I use other standards
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Figure 2 Using standards in construction companies  
Planned costs during realization of the project were not exceeded in 88.2% cases (large construction companies 
have not exceeded the costs in 78.4% of the cases, while small companies in 61.2%), but there were no savings 
either, which shows that the projects have a relatively good financial plan. 
6%
20%
20%
20%
12%
12%
6% 4%
changes in task
investors
contractor
 changes during
construction
 weather conditions or
natural disasters
 financial resources
Figure 3  Reasons for overdrafts deadlines of construction 
If the construction company is more developed, they will pay more attention to time management in the the 
project (Project Time Management) (Žujo, 2010), because 40% of small companies, 58.8% of medium-size 
companies and 77.8% of large companies did not exceed the completion terms. Figure 3 shows the reasons for 
exceeding the completion terms. 
Depending on the size of the construction company, 46.7% of small companies, 70.6% of medium companies 
and 88.9% of large companies have achieved a quality of the project, which indicates that the larger construction 
company achieves a higher percentage of quality regarding projects, compared to medium and small construction 
companies. This shows that the size of the construction company influences the use and realization of Project 
Quality Management. 
To the question of whether the projects which were implemented had flaws, these were the following responses: 
36.5% of respondents said they did not have any deficiencies, 50% said that they faced  small deficiencies, 8.5% 
were faced with medium deficiencies while 5% of the respondents were faced with the discontinuation of the 
project due to deficiencies which had arisen during its implementation- they did not identify the reasons, but it 
would be interesting to explore what were the shortcomings of those who responded that they had deficiencies 
during project implementation, which constitute 63,5% of respondents (figure 4).  
60.0% of small companies, 58.8% of medium-sized companies and 77.8% of large companies indicated the 
presence of defects during the life cycle of the project. Large construction companies have encountered 
deficiencies in such proportions, because they work on larger and more challenging projects that carry greater 
opportunities for flaws.  
The research has shown that the construction companies that employ more than 50 employees use information 
technologies for: strategic and tactical planning and control, calculations, offers, bills, planning for human 
resources, construction management, financial management, management of construction machinery and vehicles, 
dynamic plans and monitoring of project implementations, accounting and balance sheet planning, records and 
accounting regarding employees, work orders and bill calculation, MS Office, AutoCad, analysis of structures, 
various technical calculations, They  Use project management and materials management, they do not use 
information technology. Small companies that have fewer than ten employees use information technology to a 
much lesser extent, mainly for the management of construction machinery and vehicles, creating dynamic plans 
698   Žanesa Ljevo and Mladen Vukomanović /  Procedia - Social and Behavioral Sciences  119 ( 2014 )  692 – 701 
and monitoring of their implementation, accounting and balance sheet planning, record keeping and accounting 
regarding staff, calculations, offers, production and cost estimate, etc. 
10%
50%
35%
5%
No
Yes,  small defects (not
significantly affect the course
of the project)
Yes,  intermediate defects
(impacted stream of project,
but not the end)
Yes,  big defects (end of
project)
Figure 4  Defects in construction projects 
5.3. Interview results 
Interviews were conducted in 12 construction companies, in order to gather the following information: 
 Do construction companies recognize and go through project phases and sub-phases depending on their 
role within the company, 
 Does the company size have an influence on the recognitions and implementation of project phases and 
sub-phases, 
 Is it possible to identify problems that could occur through the implementation of project phases  and sub-
phases,  
 Could detecting those problems, if possible, assist in the improvement of project phases. 
  
Results are as follows: 83.33% of construction companies were in the role of the designer and contractor, and 
16.67% were in the role of investors, designers and contractors.
Companies engaged in designing and construction works go through the stages of defining, execution and 
guaranteed deadline of the project, while those who were also in the role of the investor went through the last stage 
of conceptualization of the project which was considered as very important and necessary to make the project 
come to its closure. The sole course of the project depends on how well all the phases and sub- phases of the 
project are implemented. Companies engaged in designing and executing participated in the conception stage, or in 
the sub-phase of development of the conceptual design, in 33.33% of the cases. In the defining phase participated 
66.6% who also participated in the sub-phase of making the main course and the detailed design.
The defining of the organizational model in the stage of execution and construction  is considered to be a very 
important sub-phase, because one has to know who the supervisor is and who must submit reports on the works 
executed. All respondents said that a well-done detailed design of the building with all its steps in the end means a 
lot in the construction sub-phase and they consider them inseparable. Companies that are not investors in the 
realization of the project do not participate directly in the sub-phase of obtaining permits, so the only responsible 
persons are the designers present on the field, i.e. the object, when there is a commission for technical inspection of 
the facilities. 75 % of the respondents consider the compliance with the contractual obligations, to the satisfaction 
of both parties (the investor’s and contractor‘s/ designer’s), synonym for success. One respondent from a small 
company added the time and quality factor as synonyms for success.
All respondents, to the question about the phases and sub-phases in their steps, stated that they are managing 
projects (sub-phase preparation of detailed project construction organization). Only 50% of the construction 
companies mentioned a couple of areas (human resource management, cost and quality management), 16.67% of 
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the respondents, in addition to these added also procurement management, and 8.3% indicated also risk 
management. 8.3% of the respondents did not indicate the areas of management, but they still claimed that their 
company manages projects. None of the interviewees mentioned the project coordination, project management 
domain and managing the communication in the project.
Mentioned phases and sub-phases and their steps are enough, but also necessary so that the company could do 
its part of the task, and be successful in doing so, considered all the interviewed persons. Companies that have 
taken the role of investors, designers and contractors on a particular project go through all the phases and sub-
phases of the project. It is concluded after the analysis of the interviews that phases and sub-phases are in a fixed 
relationship and if the work is in compliance with all of their steps, there is a possibility of spotting potential 
problems, and, of course, working on their resolution, without letting them affect the final outcome of the project. 
Only three respondents in the preparation of the detailed design of the building use particular programming 
software which is provided for it (MS Project), and others believe that the volume of business they engage in is not 
large, and they do not need such software.
In 50% of the companies knew what was in question when it came to the certification for project management, 
while other respondents were not at all familiar with the fact that this possibility exists in B&H. 
5.4. Charachteristic model for project management in BiH
Based on the information collected from the studied literature and the conducted interviews, basic guidelines for 
setting a distinctive model for managing projects in Bosnia and Herzegovina with its four phases with all sub-
phases and steps were acquired.  The basic stages are: conception (sub-phases - the design, research, preliminary 
technical documentation, conditions of the delivery of the area, investment studies, feasibility studies, provision of 
finance, property and legal issues), the definition (sub-phases-the ultimate project and task, basis for the project, 
the selection of the designer , preparation and supervision of the technical documentation, approval of the 
documentation, building permits, tenders for construction, selection of contractors and contracting, acquisition of 
guarantees), execution and construction (sub-phases - the project execution plan, detailed design of the building, 
the introduction of the contractors into the business, preparation and previous works, building, ground floor, 
uninstallation of the site, finishing works, construction and installation of equipment, technical inspection, delivery 
and the ultimate calculation, usage permits) and a guaranteed deadline. These phases are not only for the B&H 
area, but for the life cycle of a project, in general. In literature, there is often a closing stage as an important phase 
of the life cycle of the project, but the respondents did not specify it, so it was not included in the creation of the 
model.
Construction companies that have the role of investors, or the companies which were included by the investors 
to participate, regardless of the fact that they might not participate in other phases, go through the conception 
phase.  Results of the interviews show that the majority of companies engaged in this phase, participate as 
supervisors on the behalf of the investors in the following stages. In the conception phase, it is important to create 
and collect the project task, substrate and product technology, if there will be production, during the production of 
the preliminary technical documentation as the basis for the preliminary design. It would also be important to state 
the use of the building which is being built, and this would be done by the investor with the help of the participants 
in this stage (designers). In preparing the preliminary design there must be a preparation for production, as well as 
the necessary background, after which the investor should accept the preliminary design. This is followed by the 
creation of the preliminary project, its revisions, corrections, and final acceptance. Conditions for the delivery of 
the area, except building permits, are prior consents, such as: traffic approval (terms of reference for traffic 
solution, project for traffic solutions) if the project requires it. It is necessary to issue the infrastructural approvals, 
consents protecting cultural heritage and environmental approval, if necessary. Subsequently issued are the urban 
conditions, in which the investor has the right to appeal, and they may be amended in order to obtain permanent 
urban conditions. Next is the production of a feasibility study, practicability studies, finance insurance, and 
settlement of property relations. The analysis of the interviews showed that those who engage in construction know 
relatively little, and if they are in the role of investors, they go through this phase with the help of the legal service. 
All respondents have passed through this phase with the help of legal services only when they had the role of the 
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investors, so they know very little about this phase.   
Only when they had the role of investors the subjects participated in all sub-phases in the defining phase. 
Depending on the size of the project, the main project work is done by the construction companies, bureaus or 
experts from practice that are hired by the investor and it contains: architectural, construction project, project 
installation, contracted equipment and other projects as needed. In the case of a company which is considered as a 
case study it passes through these two phases with their employees, while for other types of project external 
designers are hired.
All respondents stated all sub-phases of the execution and construction which showed a good amount of 
knowledge regarding this topic, and they especially emphasized the sub-phase of the the final design of the 
building as one of the most important, because at this stage, it serves as a landmark where they are in any given 
moment of the project realization. 
After the phase model of project management in construction companies has been made, it is verified in a 
concrete company, after which there is no alteration or repair of the it.
Participants in the project, from its very beginning to the end, with the help of this model can control the 
implemented steps, whether something is omitted or forgotten, and if it could affect the realization of the project. 
Each participant can identify the steps that should be performed in order to get their job done correctly, accomplish 
the objectives within a defined time period and the financial part that covers that part of the project. 
6. Conclusion 
The conclusion is that, depending on the size of the construction company, we can see whether they have 
knowledge or whether they use and apply some of the methods, techniques and tools for project management. We 
can also conclude that those companies that use these features have a lot lesser cost and schedule overruns, and 
disadvantages in the project. Construction companies implement phases and sub-phases with its steps in the 
realization of the projects depending on the role of these in them and consider it very useful and necessary for the 
identification of possible deficiencies and finding ways to remove them. Legal regulation in B&H does not 
prescribe anything related to project management in the construction industry, so this is left to the companies to 
apply (methods, techniques and tools) and see if they may find it useful for the realization of the projects in which 
they participate. In practice, it would be were good to educate people who are included in the implementation of 
projects for project management, by attending seminars, workshops, etc. Also, the active usage of software 
programs for the management of projects would contribute to the understanding of the importance of them in 
project management, and therefore in their implementation.  
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